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Abstract The intensity distribution of diode laser is not uniform due to the broad—area and ridge—waveguide
designs, the poor beam quality is the limiting factor of applications. In order to achieve homogenized spot by
the beam shaping of high—-power diode laser stack, a homogenization system for diode laser stack beams based
on microlens array is designed. The diode laser beam shaping theory and process of microlens array are
analyzed. The lower limit of clear aperture of microlens is confirmed by the analysis of the impact of the
diffraction of microlens edge on the spot homogeneity. The intensity angle distribution of spot is defined by
paraxial matrix optical analysis. The simulation and experimental test are carried out for the microlens array
beam shaping system, realizing the spot with the homogeneity of 91.89%.
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Fig.1 Schematic diagram of homogenizing system based Fig.2 Incident beam splited by microlens array

on the microlens array
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Fig.3 Field intensity distribution of laser diode with fast axis beam collimation. (a) Intensity distribution;

(b) fast axis direction; (c) slow axis direction
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Fig.4 Intensity distribution after the beam segment with the microlens arrays. (a) Intensity distribution;

(b) fast axis direction; (c) slow axis direction
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Fig.5 Field intensity distribution at the target plane. (a) Intensity distribution; (b) fast axis direction; (c¢) slow axis direction
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Fig.6 Diagram of homogenizing system based on microlens array
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Fig.7 Paraxial matrix optical layout of microlens array beam integrator
1 0 1 0
(%jz(l Fj[ll (j(l d)ij+ L (1 fj . 1(%j s
6.)"L0 1)-% 1)o 1)lo = o t)-5 e,
F
I SR

Y ETEEPNE
LfKF l) F(0]f+np)J

B e RA B 61,05 T BB BB LR Ry, = p/l2f IR APFCL S «,, =p/2 S n T
7558 IO R AL AR N B T 19 B R R BIUA 21 A O RV R BAS S EBE AR 20 FT RN

EEE

(6)

_pF
(gm]: P(d \Zf P(1 ' 0
=) )

SIHTE6) ()T H L FEER n R FEB R DR, d=F BAE U 350 05 £5 T 22 000 45 4006 3R T 2R 41
55 H AR T L RS B /N R O 5 d=0 I BEAR T B A R LR (B2 RSO BE & Bl A", L 15 Bar
P FARBOC AR HERL 21 R GE N, d 53 590 B 3R PR A [ B 4 20 A Ol B % A A 181 8 i s o Sl B4 8 3R 4
PERE, LRI — i O < d < F RSB BERY A B A8 T DLl T 205

P(d P(1 _ln N-1

1.2

0y, = max

Relative intensity (a.u.)
N =

B o o o

&

I

1=}

=
[

9% S0 0 1020 30

Intensity angle distribution along
the slow axis direction /(°)

Pl 8 AMGE B8 I 51 5 B0 3 5 () BE A2 A 0T STAR L BE K H80fA 52

Fig.8 Effect of different distances between microlens array and field lens on divergence of spot
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Fig.9 Simulation of intensity distribution test at the target plane. (a) Simulation of spot field distribution;

(b) simulation of spot field distribution in the fast and slow axis directions
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Fig.11 Intensity distribution test at the target plane. (a) Test of the spot field distribution;

(b) test of the spot field distribution in fast and slow axis direction

1.2

— D=0.81 mm
——D=1.11 mm

510
& —+—D=1.41 mm

=08

n
506

=

0.4

1ve I

3
< 0.2
~

0

t

-5 -10 -5 0 5 10 15
Cross section of field distribution /mm

P 12 folcads B e ) 18] ot AR 1 11 Ak D' 393 70 A1 52 1)

Fig.12 Effect of different distances between microlens arrays on intensity distribution
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